Role of hormone-sensitive low Km cAMP phosphodiesterase in regulation of cAMP-dependent protein kinase and lipolysis in rat adipocytes.
The time-courses of isoproterenol activation of rat adipocyte particulate low Km cAMP phosphodiesterase (PDE) activity, cAMP-dependent protein kinase (A-kinase), and glycerol production were measured in the presence and absence of insulin. Isoproterenol (100 nM) alone rapidly activated A-kinase 8- to 10-fold and increased particulate cAMP PDE by approximately 100%. A-kinase and PDE activity remained relatively constant for at least 25 to 30 min. Kact values for isoproterenol activation of PDE and lipolysis were similar. In comparison with isoproterenol, insulin (0.1-0.3 nM) alone increased particulate cAMP PDE at a slower rate and to a lesser extent (by approximately 50% within 12 to 16 min) and without any change in A-kinase. With insulin plus isoproterenol there was a rapid, transient, and synergistic activation of particulate cAMP PDE, which temporally correlated with a decrease in A-kinase and reduction in lipolysis. These and other data suggest the following: 1) there is a close concentration-dependent and temporal relationship in isoproterenol activation of adenylate cyclase, of A-kinase, and of particulate cAMP PDE; 2) isoproterenol and insulin activate particulate cAMP PDE by two distinct mechanisms; 3) the temporal changes in PDE and A-kinase in the presence of insulin and isoproterenol suggest that insulin activation of the PDE does not require, but may be enhanced by, elevated cAMP and is important in the antilipolytic action of insulin.